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ITEM 20 (Cont'd):
(4) Automation will be necessary in either a one- or two-crewmember aircraft.
The following automation functions are particularly important for a single-
crewmember LHX:

Voice Interactive Systems Integrated fire and flight control
Automatic navigation Integrated flight engine control
Automatic threat analysis Integrated flight path control
Automatic threat management Wide FOV helmet-mounted display
Artificial intelligence Automatic target detection, acquisition,

concepts tracking, and recognition
Terrain following/terrain avoidance (TF/TA)

(5) The initial LHX design should include two crewmembers until critical tech-
nologies are sufficiently mature and results from ARTI and governemnt crew-size
"simulations can validate the single-pilot goal.

" Thirteen subanalyses were performed and reported in Annexes found, within this
HF/MMI volume. Their titles follow and are fairly descriptive of both the sub-
study's emphasis and contents: Ci) ""Projective Application of the Subjective
Workload Assessment Technique to Advanced Helicopter Crew System Designs". (2)
*"Human Factors Engineering Review of the Integrated Crewstation for the LHX";

(3) "Tactical Implications of One-Man Versus Two-Man Aircrews for the LUXE"; (4)
"A Computer Analysis to Predict Crew Workload During LHX Scout-Attack Missionsi'F.!
(5) "Visually Coupled Airborne Systems Simulator (VCASS) LHX Cockpit Simulation
(6) "Human Factors Assessment of Voice Technology for the LUX Cockpit Simula-
tion"; (7) 'Issues for a Trade-Off Analysis of Conventional Versus Advanced Cock
pit Controllers for the LHX"; (8)""Biomedical Analysis of Visual Displays and
Cockpit Design Options for the LHX"; (9)1 NBC Contamination Protection, Detec-
tion, and Decontamination Concepts AnalySis for ;he LRX¶; (l0)-OY uman Factors
Engineering Assessment of Navigation Systems for: the LHX'"V (11)"*"The Integra-
tion of Voice and Visual Displays for Aviation Systemsl (12) -"Theory and
Measurement of Human Workload" (13) *Pilot Workload, Performance, and Aircraft
Control Automation'ý

ITEM 19 (Cont'd) :

Workload Simulate Display Contamination Chemical Aircraft
Crewstation Simulation Displays Nuclear System Helicopter
One-Man Cockpit Visual Decontamination Systems Tilt rotor
Two-Man Interactive NBC Biological Humanr
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A-A air-to-air

abort The loss of a mission essential function from the beginning
of preflight to complete system shutdown, if essential to
completing the specific mission at hand, is considered Lo
constitute a mission abort.

AD air defense

AFCS automatic flight control system

AH attack helicopter

Al artificial intelligence

ATA air-to-air

FACTS FLIR-augmented Cobra TOW sight

GPS global positioning system

HEL Human Engineering Laboratory

LCC life cycle costs

LOA letter of agreement

MEP mission equipment package

MFD multifunction display

MFPK Multifunction programable keyboard

MMWR millimeter wave radar

MP mission profile

NOE nap of the earth

NVG night vision goggle

OBOCS onboard oxygen generating system

p3 1 preplanned product improvement

VCASS virtual cockpit airborne system simulator
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APPENDIX R

HUMAN FACTORS/M.AN-•ACHiNE INTERFACE (HF/MMI) ANALYSIS (U)

R-1. (U) PURPOSE. The intent of thJs appendix is to assess the human
factors/man-machine interface (HF/1MMI) associated with the design of the
Light Helicopter Family (LHX) of aircraft, to identify the HF/MMI concerns,
and to provide recommendations related to crewstation design.

R-2. (U) BACKGROUND.

a. (U) The rcle of the helicopter in military operations has been
greatly expanded In recent years. Helicopters now contribute enormously to
the Army's ability to conduct its land combat operations. The helicopter's
recently adopted primary role as an antiarmor weapon system means that scout
and attack helicopters must be able to fly and complete combat missions day
and night in all kinds of weather.

b. (U) The scout and attack (SCAT) mission is a good example of what is
expected for the Army's projected single-pilot helicopters of the future
(figure R-l): the pilot will have to reconnoiter and contact enemy elements,
hand-off targets to other scout/attack elements, help select firing positions,
and engage enemy targets. In order to perform these roles, he will have to
supervise or control:

-- The data management and transfer system.

-- The flight control, navigation, guidance, and communication
systems.

-- The target acquisition and designation systems.

-- The weapon systems.

-- The threat identification systems.

-- The electronic ccuntermeasures (ECM) systems.

* The aircrew will more than likely have to do all these things under the
stressful and fatiguing conditions of low-level or nap-of-the-earth (NOE)
flight in all kinds of weather while avoiding obstacles and probably taking
enemy fire.

c. (U) There is growing concern about the effectiveness with whlich the
pilot can perform all the mission tasks expected of him. As the missions and
the aircraft become more and more complicated, there is a commensurate
increase in demand on the aircrew's time and attention. The response of
aircraft cockpit designers to increased workload is usually one of providing

R-3
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